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Introduction. The studies conducted within the framework of
projects of the European Commission and the Ron-Alpes region
(France) show that a large number of adolescent children living
under chronic radiation exposure in areas affected by the Cher-
nobyl nuclear power plant accident have increased blood homo-
cysteine levels. Taking into account the fact that this condition may
be associated with a number of serious diseases, it is important to
determine its causes.

The aim of the study — is the comparative assessment of
hyperhomocysteinemia in children with different genotype of fo-
late metabolism living in areas contaminated with radioactive sub-
stances as a result of the Chernobyl nuclear power plant accident
and which have different levels of socio-economic development.
The study included 179 children from Ivankiv district and 84 chil-
dren from Polissia district (Kiev region, Ukraine) whose average
age was 14.7 + 0.1 years (95 % Cl 14.6-14.9 years), having lived
since their birth in rural localities affected by the CNPP accident
(with a Cs-137 soil contamination density of < 2 Cu/km?).

Research methods. Immunochemical, mathematical and sta-
tistical.

Results and conclusions. No statistical differences were
found between the groups of children from Ivankiv and Polissia
districts in the number of genotypes of folate metabolism con-
taining risk alleles. The absence of risk alleles was recorded in
1.1 % of the children from Ivankiv district, and in 3.6 % of the
children from Polissia district. Two or more genotypes with risk
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alleles were detected in 84.9 % of cases from Ivankiv district and
in 73.8 % of cases from Polissia district. The cases of two geno-
types with risk alleles were observed more often, in particular, in
46.9 % of children in Ivankiv district, and in 44.0 % of children in
Polissia district.

No statistical differences were observed in terms of the per-
centage of relevant alleles of folate metabolism genetic polymor-
phisms between the groups of children from Ivankiv and Polissia
districts.

The proportion of hyperhomocysteinemia cases was 73.2 % in
the group of children from Ivankiv district and 79.8 % in the group
of children from Polissia district.

There were no differences in blood homocysteine levels and
the frequency of cases of hyperhomocysteinemia among the chil-
dren from Ivankiv and Polissia districts.

The proportion of hyperhomocysteinemia cases was higher in
the subgroups of children from Polissia district with MTR:2756GG
and MTHFR:1298AA genotypes in comparison with the similar
subgroups of children from Ivankiv district.

No statistical differences were found in the number of cases of
genotypes with risk alleles of the MTHFR:C677T polymorphism in
all genetic subgroups among the children from lvankiv and Polis-
sia districts. However, the percentage of hyperhomocysteinemia
cases among the children with CT and TT genotypes of the MTH-
FR:C677T polymorphism in the MTR:2756AA, MTR:2756GG and
MTHFR:1298AA subgroups of children from Polissia district was
statistically higher than in the children from Ivankiv district.

The obtained results allow to make a conclusion about the ef-
fect of external factors on metabolic processes involving methi-
onine and homocysteine in the children who live in the areas con-
taminated with radionuclides as a result of the Chernobyl nuclear
power plant accident.

Key words: hyperhomocysteinemia, genotypes, folate metab-
olism polymorphisms, risk allele, radiation-contaminated areas of
Ukrainian Polesie.

Introduction. Studies conducted within the framework of
projects of the European Commission and the Ron-Alpes region
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(France) showed that a large number of adolescent children living
under chronic radiation exposure in areas affected by the Cher-
nobyl nuclear power plant accident have increased blood homo-
cysteine levels (hyperhomocysteinemia) [1, 2]. Given that this
condition may be associated with the occurrence of a number of
serious diseases [4, 5, 7, 8, 10, 11, 12], it is important to determine
its causes.

First of all, it is necessary to clarify the role of genome of fo-
late metabolism involved directly in metabolism of methionine
and homocysteine. For this purpose, it is reasonable to conduct a
comparative assessment of hyperhomocysteinemia in groups of
children with different genotype living in different socioeconomic
conditions in areas affected by the Chernobyl nuclear power plant
accident.

The aim of the study — comparative assessment of hyperho-
mocysteinemia in children with different genotype of folate metab-
olism living in areas contaminated with radioactive substances as
a result of the Chernobyl nuclear power plant accident and which
have different levels of socioeconomic development.

Material and methods of research. 179 children from lvankov
district and 84 children from Polesie district, Kiev region, Ukraine,
whose average age was 14.7 + 0.1 years (95 % CI 14.6-14.9
years), living permanently since birth in rural localities affected by
the CNPP accident (with a "*"Cs soil contamination density of <2
Cu/km? [6]) were studied. lvankov and Polesie districts after the
Chernobyl nuclear power plant accident have a different level of
socioeconomic development [9].

All the children had blood drawn from the ulnar vein on an
empty stomach in the morning to determine homocysteine levels
and carry out genetic analysis of folate metabolism. All the children
at the time of blood draw attended school.

The blood samples were analysed in a laboratory certified
under quality standards within the project of the European Com-
mission in Ukraine “Health and ecological programmes around
the Chernobyl Exclusion Zone: Development, training and coordi-
nation of health-related projects” with the financial support of the
Rhéne-Alpes Regional Council (France) and agreed with the par-
ents in 2015.
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Blood homocysteine levels were determined using an immu-
nochemical method with chemiluminescent detection (CLIA). An anal-
yser and a test system: Architect 1000 (ABBOT Diagnostics (USA)).

In the children, blood homocysteine levels of over 10 ymol/L
were defined as hyperhomocysteinemia.

The allelic variants C677T and A1298C of the MTHFR gene
(methylenetetrahydrofolate reductase), A2756G of the MTR gene
(B,,-dependent methionine synthase) and A66G of the MTRR gene
(methionine synthase reductase) were determined during genetic
analysis of folate metabolism.

A real-time PCR method was used. An analyser and a test
system: the DT-96 detecting thermocycler, DNA-Technology
(Russia).

The comparison groups included children with the same gen-
otype of one of the four genetic polymorphisms of folate metab-
olism.

The statistical processing of the obtained results was per-
formed using the IBM SPSS Statistics 22 software (USA). The
arithmetic mean (M) + standard error of mean (m), confidence in-
terval for the average value (95 % ClI), median (Me), interquartile
range (IR), minimum and maximum parameter values and percen-
tiles were calculated for the variables analysed. The distribution
hypothesis was tested (a Kolmogorov-Smirnov test). All the pa-
rameters under study did not conform to the normal distribution
law, thus, a non-parametric U Mann-Whitney test was used to
compare values. The statistical significance of variables was as-
sessed by determining a significance level for p with the help of
the statistical software programme. The Student’s t-test was used
to compare relative values. The critical level of significance for the
null hypothesis (p) was set at 0.05.

Results. The conducted studies showed that the majority of the
studied children from Ivankov and Polesie districts were carriers of
risk alleles of several folate metabolism genetic polymorphisms.
Neutral alleles of all the studied polymorphisms were present only
in few cases. Carriership of two genotypes, which include the risk
alleles, occurred more frequently. There were no statistical differ-
ences between the corresponding subgroups of the children from
Ivankov and Polesie districts (Table 1).
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Table 1
Proportion of cases with risk alleles of folate metabolism
genetic polymorphisms in cohorts of children from Ilvankiv
and Polesie districts.

Subgroup No., Ivankov district Polesie district
number of genotypes
with polymorphism risk Absolute Percentage, Absolute | Percentage,

alleles number % number %

1st — No 2 1.1 3 3.6
2nd — One 25 14.0 19 22.6
3rd — Two 84 46.9 37 44.0
4th — Three 53 29.6 22 26.2

5th — Four 15 8.4 3 3.6

Total 179 100 84 100

There were no statistical differences between figures of the
percentage of the relevant alleles of folate metabolism genetic
polymorphisms in the both studied groups of children (Tables 2, 3).

Table 2
Frequency of alleles of folate metabolism genetic polymorphisms
in children from Ivankiv district.

Gene, «Neutral» allele Risk allele
polymorphism nﬁlzsl;)::t(:)) Per c?);‘l)tage, nﬁtlr)nst:)::t((:l) Percentage, %
MTR:A2756G 106 59.2 73 40.8
MTHFR:A1298C 90 50.3 89 49.7
MTHFR:C677T 81 45.2 98 54.8
MTRR:A66G 27 151 152 84.9

The relative number of children with blood homocysteine lev-
els of more than 10 pymol/L was 73.2 % (131 out of 179 children
examined) in the group from lvankov district and 79.8 % (67 out of
84 children examined) in the group from Polesie district (t = 1.20;
p = 0.230752).

The proportion of cases of hyperhomocysteinemia in the ma-
jority of genetic subgroups from Ivankov and Polesie districts was
more than 50.0 %.
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The proportion of cases of hyperhomocysteinemia in the sub-
groups of children from Polesie district with the MTR:2756GG and
MTHFR:1298AA genotypes was significantly higher than in the
similar subgroups of children from Ivankov district. No statistical
differences were found in the frequency of hyperhomocysteinemia
in the remaining genetic subgroups of children from the districts
under study (Table 4).

Table 3
Frequency of alleles of folate metabolism genetic polymorphisms
in children from Polesie district.

G «Neutral» allele Risk allele
p olymf)?;}lism Absolute Percentage, Absolute Percentage,
number (n) % number (n) %
MTR:A2756G 57 67.9 27 32.1
MTHFR:A1298C 47 55.9 37 44.1
MTHFR:C677T 44 52.4 40 47.6
MTRR:A66G 17 20.2 67 79.8

Blood homocysteine levels in the children from the majority of
genetic subgroups from Ivankov and Polesie districts had no sta-
tistical differences, except for the subgroup with the MTR:2756GG
genotype, in which homocysteine values in the children from Polesie
district were significantly higher than in Ivankov district (Table 5).

Analysing the reasons for the differences in the manifestation
of hyperhomocysteinemia in the children from lvankov and Polesie
districts with the MTHFR:1298AA genotype, one should take into
account the presence of polymorphisms associated with it that
could affect homocysteine formation.

First of all, we should pay attention to the MTHFR:C677T poly-
morphism, regulating the synthesis of methylenetetrahydrofolate
reductase, one of the main enzymes of folate metabolism [5, 8].
The occurrence of hyperhomocysteinemia is most often associat-
ed with this genetic polymorphism [10-12].

The proportion of hyperhomocysteinemia cases, including the
MTHFR:677CT and MTHFR:677TT genotypes, was 75.5 % (74
cases out of 98 children examined) in the general group of chil-
dren from Ivankov district and 90.0 % (36 cases out of 40 children
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examined) in the general group of children from Polesie district
(t=2.26; p = 0.026092) [3].

Table 4

Proportion of cases of hyperhomocysteinemia in genetic
subgroups of children from lvankov and Polesie districts.

Ivankov district Polesie district
Polymorphisms, :5. - Eé %-5 E” E » Eé %'S £
genotype 2% |2%58§ ER 23 E%EE 8:»

ES |EgSE| & ES |Eg=sE| 5 &

FUIEEE B | 2 |23rE <
MTR:2756AA 106 78 73.58 57 47 82.46
MTR:2756AG 62 48 77.42 25 18 72.00
MTR:2756GG 11 5 45.45 2 2 1001
MTHFR:1298AA 90 64 71.11 47 41 87.23
MTHFR:1298AC 80 63 78.75 25 19 76.00
MTHFR:1298CC 9 4 44.44 12 7 58.33
MTHFR:677CC 81 57 70.37 44 31 70.45
MTHFR:677CT 83 62 74.70 29 25 86.21
MTHFR:677TT 15 12 80.00 11 11 100
MTRR:66AA 27 17 62.96 17 13 76.47
MTRR:66AG 94 69 73.40 37 29 78.38
MTRR:66GG 58 45 77.59 30 25 83.33
MTHFR:1298AC/
MTHFR:677CT 38 31 81.58 9 8 88.89

Note: Statistical validity between the groups from Ivankov and Polesie districts:
T—t=3.63;p=0.022077;?—t = 2.36; p = 0.020286.

Table 5

Statistical characteristics of homocysteine levels in children from
Ivankov and Polesie districts (umol/L).

Polymorphism, Ivankov district Polesie district
genotype Me IR Me IR
MTR:2756GG 9.5 8.5-11.6 12.99 12.97- 12.99*

Note: Me — median, IR — interquartile range; * — statistical validity between the
groups from Ivankov and Polesie districts: Ivankov district (n = 90, average rank =
12.5); Polesie district (n = 47, average rank = 6.0), U Mann-Whitney test = 0; p=0.030.
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There were no statistical differences between the groups of
children from Ivankov and Polesie districts in terms of the relative
number of cases of carriership of genotypes with risk alleles of
the MTHFR:C677T polymorphism in all genetic subgroups, includ-
ing the subgroup of carriers of the MTHFR:1298AA genotype. At
the same time, the proportion of cases of hyperhomocysteinemia
in the MTR:2756AA, MTR:2756GG and MTHFR:1298AA sub-
groups among the children with CT and TT genotypes of the MTH-
FR:C677T polymorphism was statistically higher in Polesie district
than in lvankov district (Table 6).

Table 6
Proportion of cases with risk alleles of MTHFR:C677T
polymorphism and hyperhomocysteinemia associated with them in
subgroups of children from lvankov and Polesie districts.

Ivankov district Polesie district
= S o = S
2 < g = |2 « 5 |+
Subgroup of S=|l=x| 8 - £Y |E=|sX ¢ = £C
children, £5 | ga| 2FE|[FEe|50 | ga|aE| s
polymorphism, | 5C | £3 | 8 |$2:|5C| £2 €| 820
genotype 5= | 52| =0 |EEF 58| 5|2 EEF
£EE| 52 |=° |82 |EE| 52 |=°| 82
2 | * |8 (&% |2 |F |5 |£F
~ = =
MTR:2756AA 61 | 575 | 45 738 | 24 | 421 | 22 | 91.71
MTR:2756AG 32 | 516 | 27 844 | 15 | 60.0 | 13 | 86.7
MTR:2756GG 5 455 2 40.0 1 [500]| 1 1002
MTHFR:1298AA | 60 | 66.7| 43 | 717 | 31 | 66.0 | 28 | 90.33
MTHFR:1298AC 38 | 475 | 31 81.6 9 | 360 8 88.9
MTHFR:1298CC 0 0 0 0 0 0 0 0
MTRR:66AA 14 | 519 10 71.4 6 3b3| 5 83.3
MTRR:66AG 53 | 564 | 42 792 | 17 | 460 | 16 | 941
MTRR:66GG 31 | 534 | 22 71.0 17 | 56.7 | 15 | 88.2

Note: Statistical differences between figures of the percentage of cases of hyper-
homocysteinemia in the children from lvankov and Polesie districts with risk alleles
of MTHFR:C677T genetic polymorphism in separate genetic subgroups of folate
metabolism: " — t = 2.26; p = 0.027218;,? — t =274, p > 0.05; * — t =2.37; p =
0.020767; Hc > 10 umol/L — hyperhomocysteinemia.
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The findings show that formation of homocysteine depends
not only on the state of genome of one of the main enzymes of
folate metabolism.

The inhabitants of Polesie district live in worse socioeconomic
conditions than those in Ivankov district [9].

In this regard, the higher frequency of hyperhomocysteinemia
among the children from Polesie district, carriers of risk alleles of
the MTHFR:C677T polymorphism, in comparison with the children
from lvankov district can be explained by an effect of an external
factor on the process of manifestation of mutated genes.

Conclusions. There were no statistical differences between the
groups of children from Ivankov and Polesie districts in terms of the
number of genotypes of folate metabolism containing risk alleles.
The absence of risk alleles was recorded in 1.1 % of the children
from lvankov district, and in 3.6 % of the children from Polesie dis-
trict. Two or more genotypes with risk alleles were detected in 84.9 %
of cases of the children from Ivankov district and in 73.8 % of cases
of the children from Polesie district. Carriership of two genotypes
with risk alleles was observed more often, in particular, in 46.9 % of
cases in lvankov district, and in 44.0 % of cases in Polesie district.

There were no statistical differences in terms of the percentage
of the relevant alleles of folate metabolism genetic polymorphisms
between the groups of children from Ivankov and Polesie districts.

The proportion of cases of hyperhomocysteinemia was 73.2 %
in the group of children from Ivankov district and 79.8 % in the
group of children from Polesie district.

There were no differences in blood homocysteine levels and
the frequency of hyperhomocysteinemia between the children from
Ivankov and Polesie districts.

The proportion of hyperhomocysteinemia cases was higher in
the subgroups of children from Polesie district with MTR:2756GG
and MTHFR:1298AA genotypes in comparison with the similar
subgroups of children from lvankov district.

There were no statistical differences in the relative num-
ber of cases of carriership of genotypes with risk alleles of the
MTHFR:C677T polymorphism in all genetic subgroups between
the children from lvankov and Polesie districts. However, the per-
centage of hyperhomocysteinemia cases among the children with
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CT and TT genotypes of the MTHFR:C677T polymorphism in the
MTR:2756AA, MTR:2756GG and MTHFR:1298AA subgroups of
children from Polesie district was statistically higher than in the
children from Ivankov district.

The obtained results allow to make a conclusion about the ef-
fect of external factors on metabolic processes involving methi-
onine and homocysteine in the children living in areas contaminat-
ed with radionuclides as a result of the Chernobyl nuclear power
plant accident.
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MopiBHANBbHA OUiHKa rineproMmouucTeiHeMil npu
reHeTUYHUX BiAMIHHOCTAX Yy AiTen, sAKi NPOXUBaKOTb

B paMoHax, Wo nocTpaxaanu BHacnifok aBapii Ha

YopHOOUNbLCLKiIN aTOMHIN enekTpocTaHuil
}0. I. BaHOaxeechbkull, *H. @. [Jy6oea
'KoopauHauinHuin aHaniTM4Hum ueHTp «Ekonoris i 3gopos’si»,
C.M.T. IBaHKiB,

’HauioHanbHa MeAu4Ha akageMisi NicNAgUNIIOMHOI OCBITH

imeni M. 1. lWynuka MO3 YkpaiHu, m. Kuis

Bectyn. [ocnigkeHHsSMKU, NpoBegeHMMU B pamMKax MpoekTiB
€Bponercbkoi KoMicii Ta perioHy PoH-Anbn (PpaHuis), 6yno BusBe-
NeHOo NigBULLLEHNIA BMICT rOMOLIMCTETHY B KPOBI Yy BEMMKOI KifTbKOCTI
AiTen NianiTkoBoOro BiKy, SIKi NPOXUBaKOTL B YMOBaXx NOCTIMHOIO pa-
JiauinHoro BNNuBY B panoHax, nocTpaxganux Big asapii Ha Yop-
HOOWbCBLKIN aTOMHIN eneKkTpocTaHuii. 3 ornagy Ha Te, Wo AaHui
CTaH Moxe ByTun NoB’A3aHni 3 BUHUKHEHHAM HU3KM BaXKKMX 3aXBO-
ptOBaHb, BaXXITMBO BU3HAYUTI NOTO MPUHUHM.

MeTta gocnigXeHHA — MNopiBHAMbHA OLiHKa rineproMouuncTe-
THeMiT y aiTen 3 pPi3HUM reHOTUNOM GOONATHOIrO LIMKIY, AKi NPOXU-
BalOTb B panioHax, Teputopis sikux 3abpygHeHa pagioakKTMBHUMMU
areHTamu BHacnigok aBapii Ha YopHOBUILCLKIN aTOMHI enekTpo-
CTaHLUil, i MaloTb Pi3HUI piBEHb COLliaNlbHO-EKOHOMIYHOIO PO3BUTKY.

JocnigxeHHam oxonneHo 179 piten 3 IBaHkiBCcbkoro Ta 84 gu-
TuHU 3 MNonicbkoro parnoHis Kuiscebkoi obnacTti YkpaiHu, cepeaHin
Bik sikmx cknas 14,7 = 0,1 pokis (95 % Ol 14,6—14,9 pokiB), dki
MOCTINHO NPOXMBAKOTb 3 MOMEHTY CBOIO HAPOOXKEHHS B CiflbCbKMX
HacereHux MyHKTax, LWo noctTpaxaanu BHacnigok asapii Ha YAEC
(WinbHicTb 3a6pyaHeHHs r'pyHTY pagioHyknigamm ¥’Cs < 2 Ki/km?2).

MeToau gocnigXeHHA. IMyHOXIMIYHWIA, MaTeMaTUKo-CTaTuUC-
TUYHUNA.

Pe3ynbratn Ta BACHOBKU. MixX rpynamu giten 3 IBaHKIBCbKO-
ro i MNonicbkoro paroHiB Oynu BigCYTHI CTAaTUCTUYHI BIAMIHHOCTI 3a
KifIbKICTHO reHOTUMIB honiaTHOro LMKIY, WO MICTATb annenn pu-
3uky. BigcyTHicTb anenen pusnky 3apeectpoBaHo y 1,1 % aiten
3 IBaHKiBCbKOro parioHy, Ta y 3,6 % paiten 3 lNonicbkoro parnoHy.
[Ba i GinbLe reHOTUNIB 3 anenamMmu puauky susenanuca B 84,9 %
BUNaAKiB giten IBaHKiBCbKOro parnoHy Ta B 73,8 % Bunagkis giten
Monicbkoro panoHy. Hanbinblu Yacto crnocTepiranocsi HOCIMCTBO
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OBOX reHOTUNIB 3 anensamMu pusunKy, 30Kpema, B |IBaHKIBCbKOMY pa-
noHi y 46,9 % Bunagkis, B [Nonicbkomy parioHi B 44,0 % Bunagakis.

Mix rpynamu giten 3 IBaHkiBcbKoro i lMonicbkoro panoHris 6ynu
BiCYTHI CTAaTUCTUYHI BiAMIHHOCTI 3a NMTOMOIO Barok BignoBigHMX
anenen reHeTU4HMX noniMmopdiamis oNaTHOro LNKNY.

lMutoma Bara BMNagKiB rinepromouuncTeiHeMii B rpyni giten 3
IBaHKiBCbKOrO parnoHy cknana 73,2 %, y rpyni giten 3 lNonicbkoro
panoHy — 79,8 %. Mix gitbmu IBaHkiBCbKOro i [Nonicbkoro pano-
HiB, B GiNbLUOCTI nigrpyn 3 reHoTunamm ¢onatHoro Lukny, ynm
BiACYTHI BIOMIHHOCTiI 3a piBHEM rOMOUMUCTEIHY B KPOBi M YacToTu
rinepromMmoLumcTeiHeMil.

lMuTtoma Bara BunagkiB rinepromouncTeiHemii 6yna Ginblie B
nigrpynax giten 3 MNMonicebkoro paroHy 3 reHotunamm MTR:2756GG
i MTHFR:1298AA y NopiBHAHHI 3 aHanoriYHUMu nigrpynamu giten
3 |BaHKIBCbLKOro panoHy.

Y BCiX reHeTUYHMX nigrpynax mMix giteMu 3 IBaHkiBCbKOro i [1o-
NiCbKOro panoHiB He Byno BUABMAEHO CTAaTUCTUYHUX BiAMIHHOCTEN
3a BiAHOCHUM BMICTOM BUMNaKiB HOCIMCTBA rEHOTUNIB 3 anensamu
pu3nky nonimopcismy MTHFR:C677T. OgHak, YacTtota Bunagkis
rinepromoumcTeiHemii cepep aiten 3 reHotunamm CT i TT nonimop-
dismy MTHFR: C677T B nigrpynax MTR:2756AA, MTR:2756GG,
MTHFR:1298AA piten 3 lNonicbkoro panoHy Gyna CTaTUCTUYHO
OinbLue, HiX y AiTen 3 IBaHKIBCLKOrO panoHy.

OTpumaHi pesynsratm 003BOMSAKTbL 3pOOMTM BUCHOBOK MPO
BMAMB (paKTOPIB 30BHILLHBOrO CepedoBuLLa Ha mMeTaboniyHi npo-
Lecu 3a y4acTHo METIOHIHY i roMOLUMCTEIHY B OpraHi3mMi giten, sKi
NPOXMBAKOTb B panoHax, 3abpygHeHnx pagioHyknigaMmv BHacnigok
aBapii Ha YopHOBUNBLCBKIN aTOMHIN enekTpoCcTaHLil.

KnioyoBi cnoBa: rmneproMouncteMHeMunsi, reHoTunm, noni-
MopdoiaM ponaTtHOro Uukny, annenb pPu3uKy, pagioakTMBHO 3a-
OpyaHeHi TepuTopii YkpaiHcbkoro MNonices.
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CpaBHUTeNnbHaA OUueHKa rmnepromMmouucTenHeMum npm
reHeTUYEeCKUX pasnuyusax y geten, NnpoxmnBarowmx
B panoHax, NocTpagaBLIMX B pe3yfikTaTe aBapum Ha
YepHOObINTbLCKOM aTOMHOM 3MEeKTPOCTaHLUN
0. N. baHOaxkeeckul, ?H. ®. [ly6osas
'KoopAnHaLMOHHbIN aHANMUTUYECKUI LeHTpP
«JKonorus n 3gopoBbey, N.r.T. UBaHKOB,
2HauM0|-|anb|-|a;| MeaAULUMHCKasa akageMmus nocnegmnioMHoOro
obpas3oBaHus numeHu M. J1. lynuka M3 YkpauHsbl, 1. KueB

BctynneHue. ViccnegosaHusmu, npoBefeHHbIMM B paMKax
npoekToB EBponenckon kommccun n permoHa PoH-Anbn (Ppas-
uus), ObINIO BbISIBMIEHO MOBLILEHHOE COoAep)KaHue romouuncteun-
Ha B KpoBW y B0MbLIOrO Yncrna geTen nogpoCTKOBOro Bo3pacTa,
NPOXMBAIOLLMX B YCMOBUSX NOCTOSAHHOIO pagnaunoHHOro BO3gen-
CTBUSA B panioHax, NOCTpadaBLUMX OT aBapum Ha YepHOObINbCKOM
aTOMHOW 9MNEeKTPOCTaHUMN. YUnTbiBasi TO, YTO JAHHOE COCTOsIHME
MOXET ObITb CBA3aHO C BO3HMKHOBEHMEM psiia TSKENbIX 3aborne-
BaHWIN, BaXXHO OMNpeaesniuTb ero NpuYmHbl.

Llenb nccnegoBaHnAa — cpaBHUTESNbHAs OLIEHKA r’MNepromMmo-
LMCTEUHEMUN Y OETen C pasfmnyHbIM reHOTUNOM hoSiaTHOro Lu-
Kfa, NpoXuMBaloLLMX B panoHax, TEPPUTOPUSA KOTOPbIX 3arpsa3HeHa
pagnoakTUBHBIMW areHTamu BcneacTeme aBsapum Ha YepHoObinb-
CKOW aTOMHOW 3I1EKTPOCTaHLMU, N UMEeILLNX PasfnyHbIN YPOBEHb
coumnarnbHO-3KOHOMUYECKOTO pasBUTUS.

NcecneposaHmio noaseprincek 179 petent u3 IBaHKOBCKOro u
84 pebeHka 13 Nonecckoro panoHoB Knesckor obnactu YkpauHbl,
cpedHuin Bo3pacT KoTopbix coctasun 14,7 + 0,1 net (95 % AN
14,6—14,9 net), NOCTOSHHO MPOXMBAKOLWMX C MOMEHTa CBOEro
POXOEHUSA B CENbCKUX HacemneHHbIX NyHKTax, NoCTpajasBLUMX BC-
neacteme aBapun Ha YASC (NNOTHOCTb 3arps3HEHUS NOYBbI pa-
AavoHyknuaamm ¥Cs < 2 Ku/km?).

MeTtoabl uccnegoBaHuA. /IMMyHOXMMUYECKUIW, MaTeMaTtu-
KO-CTaTUCTUYECKUNA.

PesynbTatbl M BbiBOoAbl. Mexay rpynnamu geten ms Vieat-
KoBcKoro u [lornecckoro pamoHoB OTCYTCTBOBanun ctaTucTuyeckne
pasnuyns No KoNMYeCcTBy reHOTMNOB (honaTHOro LMKna, cogepka-
wmx annenu pucka. OTCyTCTBME anmnenen pucka 3apernctpupo-
BaHO y 1,1 % petein n3s MieaHkoBCKoro panoHa uy 3,6 % perten us
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Monecckoro parioHa. [1ea n 6onee reHoTvMna ¢ annensmu pucka
BbisiBNAnuck B 84,9 % cnyyaes geten VIBaHKOBCKOro pavioHa 1 B
73,8 % cny4yaes geten Nonecckoro paroHa. Hambonee yacto Ha-
Gnroganocb HOCUTENBCTBO ABYX FEHOTUMOB C annensaMm pucka, B
YyacTHoCTHU, B VIBaHkOBCKOM panoHe B 46,9 % cny4yaes, B Nonec-
ckom panoHe B 44,0 % cny4vaes.

Mexgy rpynnamu geten us ViBaHkosckoro u Nonecckoro pa-
MOHOB OTCYTCTBOBasiM CTaTUCTUYECKME Pasnnyuns No yoerbHOMY
BECY COOTBETCTBYIOLUUX anfenemn reHeTM4ecknx nonmmopmn3mMos
donatHoro yukna.

YaenbHbIN BEC CITyYaeB rMneproMoLUncTeEMHeEMU B rpynne ae-
Ten 13 MBaHKOBCKOro parioHa coctasun 73,2 %, B rpynne AeTen
n3 MNonecckoro pavioHa 79,8 %. Mexay aetbMu VIBaHKOBCKOMO U
Monecckoro paioHOB B 60MbLUMHCTBE NOoArpynn ¢ reHoTunammn go-
NaTHOro LMKna OTCYTCTBOBANM pasnmyuns no ypoBHIO roMoumncTen-
Ha B KPOBW N 4YacTOTE r’MNEpProMoLMCTEUHEMUN.

YaenbHbIN BEC CnyYaeB runepromoumctenHemmmn 6oin 6onb-
Wwe B noarpynnax gerten ua llonecckoro panoHa C reHoTunamu
MTR:2756GG, n MTHFR:1298AA, no cpaBHEHUIO C aHANOrN4HbI-
MU nogrpynnamMmu geten u3 MIBaHKOBCKOro panoHa.

Bo Bcex reHeTnyeckux noarpynnax mexay netbMu u3 MBaH-
KoBcKoro un llonecckoro panoHOB He ObINo OBHapyXeHo cTaTuc-
TUYECKUX PasnnYnMii Mo OTHOCUTENBHOMY COLEPXKAHUIO CrydaeB
HOCUTENbCTBA FEHOTUMOB C annensaMuM pucka nonmmopduama
MTHFR:C677T. OgHako, ydenbHbIW BEC CrlydaeB [MNepromo-
unctemHeMmunn cpegwn geten ¢ reHotunamm CT n TT nonumopdou-
ama MTHFR:C677T B nogrpynnax MTR:2756AA , MTR:2756GG,
MTHFR:1298AA geten u3 lNonecckoro panoHa Obin cTatucTnye-
cku Bonblue, Yem y geten n3 VIBaHKOBCKOM parioHe.

lMonyyeHHble pe3ynbTaThl NO3BOMAT CAENaTb 3akftoyeHne
O BHeLLIHecpenoBOM BO3AeNCTBUN Ha MeTabonuyeckne npouec-
Cbl C y4acTMEM METMOHMHA U TOMOLUUCTENHA B OpraHM3Me eTeu,
NPOXMBAOLWMX B pamioHax, 3arpsi3HEHHbIX paguMOHYKNngamu B
pesynerate aBapum Ha YepHOObINBCKOW aTOMHOW 3NeKTPOCTaH-
L.

KnioueBble cnoBa: rmneproMouucTEMHEMUSA, TEHOTUMbI, NO-
numMopdu3Mbl ONATHOMO UMKNA, anfenb pucka, paguoakTUBHO
3arpsisHeHHble TeppuTopun YKkpanHckoro Noneck4.
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Bidomocmi npo aemopie:

BaHOaxeecbkull KOpili leaHo8UY — [OKTOP MEOUYHMX Hayk,
npodecop, lNonosa npaeniHHA MY «KoopavHauinHnn aHaniTM4H1n
ueHTp «Ekonoris i 3gopos’a». Agpeca: cMT. IBaHkiB, Byn. [Nonick-
Ka, 65.

HAdy6oea Hamanis ®edopieHa — kaHAMAAT MEONYHUX HAyK,
AOLEHT, AOLEHT Kadpeapu rpoMaacbkoro 34opoe’st HauioHanbHoOT
MeaMYHOT akageMil nicnaguniomHol ocsity imeHi I1. J1. Wynuka.
Appeca: M. Kunis, Byn. [loporoxuubka, 9, Ten.: (044) 205-49-92.
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KIIHIKO-MOP®OJOTIYHI KOPENALIT
Y XBOPUX HA OUCTIAPOTUYHY EK3EMY JOJIOHEN
TA MAaowoB 3 PIBHUMU TEHOTUNIYHUMMU
BAPIAHTAMMW.

C. B. Bo3ziaHoea, O. O. [Jaduk, B. B. boliko, 51. C. Padkeesuy

HauioHanbHa mean4yHa akagemia nicnAAMNIIOMHOI OCBITU
imeHi M. J1. lWynuka, m. Kuis

Betyn. [OucrigpoTvyHi  ypaXkeHHs OOfoHern Ta nigoLwoB
(OELOM) — 3ananeHHs LWKipM KMCTEN Ta CTOM, WO XapakTepuay-
€TbCS PO3BMTKOM BE3UKYITbO3HMX €IEMEHTIB i3 MCTONOri4YHOK Kap-
TMHOK CMOHro3y Ta POPMYBaHHSAM BHYTpPIiLLUHbOENigepMaribHUX
BE3MKYyI.

MeTta po6oTu. BctaHoBUTU KniHiKO-MophonoriyHi kopenadii y
xBopux Ha OEONN 3 pisHMMK reHoTUniYyHMMK BapiaHTamu C646G
reHa NR3C1 Ha nigctaBi KOMMNIEKCHOro NaTomMopdonoriYyHoro o-
cnigxeHHs GionTaTiB LLKipW.

MaTtepianu Ta metogu. Y 20 nauieHTiB 3 AUCTIAPOTUHHUMMU
ypaxxeHHaAMn Byno nposedeHo natoMopdorioriyHe AOCHiaKEHHS
GionTaTiB 3 BOrHULLA YPaXEHHS LUKIPU Ta NPOBEAEHO FEHETUYHE
OOCTEXEHHs1 i3 BU3HAYEHHAM MnorniMopdgHoro BapiaHTy C646G
reHa NR3C1.
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